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UPPER OHIO RIVER VALLEY
OVERALL PROJECT GOAL

Obtain and provide reliable data that can be applied for

the following:

= Source apportionment
(i.e., source-receptor)
modeling

= Emissions trend analyses

= Management strategy
(e.g., SIP) development

= FRM performance
evaluation

= Human-exposure/health
related studies
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MAJOR SCIENCE QUESTIONS/

HYPOTHESES

Are sulfates a major/minor component of eastern
PM, : mass?

Is there a correlation between O; and PM, ¢ levels?

Is there a (significant) variation in PM, -
composition/concentration between urban and rural
sites impacted by similar regional emission sources?

Does FRM performance provide an accurate/realistic
measurement of PM, - mass? (Influence of artifacts
on measurement?)
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PM,s SAMPLING AND ANALYS S
SAMPLER DENUDER | CHANNEL FILTER MATERIALS ANALYS S
NO.
Front Badk Front Badck
1 Teflon® Quartz M ass (Gravimetry), Elements (XRF) Carbon (TOR)
SFS-PM,5 (none)
2 Quartz Cellul ose/ Cabon (TOR); CI, NOz, SO, (IC); NH,* (AC); NOg; (1C)
NaCl Na', K* (AA)
1 Teflon® Quartz M ass (Gravimetry), Elements (XRF) Carbon (TOR)
SFS-PMyo (none)
2 Quartz Cellul ose/ Cabon (TOR); CI, NOg, SO,% (IC); NH,* (AC); NO; (1C)
NaCl Na', K* (AA)
Nitric Acid 1 Quartz Cellul ose/ NOs (IC) NO; (1C)
SGS-TP NaCl
(none) 2 Quartz Cellul ose/ NOs (IC) NO3s (IC)
NaCl
Ammonia 1 Quartz Cellul ose/ NH, (AC) NH,* (AC)
SGS-PM ,5 Citric Acid
(none) 2 Quartz Cellul ose/ NH, (AC) NH,* (AC)
Citric Acid
FRM (R&P) -a (none) 1 Teflon® (none) M ass (Gravimetry), Elements (XRF) -
FRM (R&P) -b (none) 1 Quartz (none) Cabon (TOR); CI', NOs, SO, (IC); NH,* (AC); -
Na', K* (AA)
Portable PM , 5 (none) 1 Polycarbonate (none) CCSEM -

XRF = X-Ray Fluorescence, TOR = Thermal/Optical Reflectance, | C = lon Chromatography, AC = Automated Colorimetry, AA = Atomic Absorption,

CCSEM = Computer Controlled Scanning Electron Microscopy
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Lawrenceville Site
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Holbrook Site
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Table 3: Sample Collection Summary
February 1999 - October 2001

Sample Type Parameter Inlet Size | Total No. Collected
Discrete Filter Samples Particulate (SFS) PM2.5 1360
Particulate (SASS) PM2.5 162
Particulate (SFS) PM10 1201
Ammonia (SGS) PM2.5 1201
Nitric Acid (SGS) TSP 1201
SEM (MiniVol) PM2.5 1201
Particulate (FRM-TEF) PM2.5 332
Particulate (FRM-QRTZ) PM2.5 249
TOTAL 6907

Continuous Filter Samples

Parameter

Collection Period

(TEOMS)

PM, s Particulate

June 1999 - Present

PM,, Particulate

June 1999 - Present

Precursor Gases NOXx June 1999 - Present
SO, June 1999 - Present
O3 June 1999 - Present
CO June 1999 - Present
Meteorological Data Wind Speed June 1999 - Present
Wind Direction June 1999 - Present
Temperature June 1999 - Present
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Relative Humidity

June 1999 - Present

Solar Radiation

June 1999 - Present

Precipitation

June 1999 - Present

Barometric Pressure

June 1999 - Present




FIGURE 1:
Lawrenceville & Holbrook PM , ; TEOMs
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ATS Summer 1999 Intensive Sampling Program

Lawrenceville August TEOM Data
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FIGURE 2c:
June 1999-May 2001
Holbrook (PM, ) TEOM Data Distribution
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FIGURE 3:
June 1999-May 2000
Holbrook & Lawrenceville (PM, 5) Data Distribution
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SFS vs. TEOM Averages (PM, 5)
Lawrenceville 8/7/99-9/11/99
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Winter 1999
Lawrenceville
PM, 5 Intensive Sampling Program
(36 6-Hour Samples)
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FIGURE 7a:
LAWRENCEVILLE/HOLBROOK
WINTER COMPARISON
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Summer 1999
Lawrenceville
PM, 5 Intensive Sampling Program
(39 6-Hour Samples)
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FIGURE 7b:
LAWRENCEVILLE/HOLBROOK
SUMMER COMPARISON
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ATS Winter 1999 Intensive Sampling Program
Lawrenceville - SFS Data
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ATS Winter 1999 Intensive Sampling Program
Lawrenceville - SFS Data
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ATS Winter 1999 Intensive Sampling Program
Lawrenceville - SFS Data
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ATS Summer 1999 Intensive Sampling Program
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FIGURE 9a:
ATS Winter 1999 Intensive Sampling Program
Holbrook - SFS Data
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FIGURE 11a:
ATS Summer 1999 Intensive Sampling Program
Holbrook - SFS Data
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NOAA AIR RESOURCES LABORATORY

Backward Trajectones Ending- 21 UTC 31 AUG 99
Traiecto[y Forecqsts
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NOAA AIR RESOURCES LABORATORY
Backward Trajectories Ending- 19 UTC 17 AUG 99
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FIGURE 13a:
PM, s Lawrenceville - July 1999
Polar Coordinate Plot
TEOM Conc. (r) vs. Wind Direction (g)
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Advanced Technology Sy:

SUMMARY OF RESULTS

=PM,.Mass:

— Urban site slightly higher than rural site

— Higher levels and wider variations observed in summer
— Higher at urban site when winds are from W, SW, NW

=Sulfate is dominant component of PM,, mass
— Higher nitrate at urban site vs rural site

— Higher nitrate at urban site in winter

— Higher OC at rural site

*"TEOMSs and filter samplers give similar masses
— Less semi-volatile PM (more SO, ) than in other regions
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